IT’'s All Connected:

How Stormwater Ponds
Impact the Coast

Denise Sanger

SC Department of Natural Resources

ACE Basin National Estuarine Research Reserve
(NERR)



Coast

» Fsfuarine
ecosystems

®» Focus on salt
marshes and
tidal creeks
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» Semi-diurnal
tides

» 3-9 ft in SC




Ecological Value
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Prevalent in the Southeast
» M, ~350,000 SC

Productive and
biologically diverse

Nursery habitat and
feeding grounds

® Fish, shrimp, crabs, birds

Critical habitat

Naturally variable and
complex ecosystems



Economic Value

» Pollution filtration
» Water quality
» Seafood production

» Protection from coastal
rms

Coastal erosion protection

» Conduits for stormwater
runoff to estuaries

» People enjoy their natural
beauty and bounty

» Recreationally

» Culturally



Feeding Grounds and
Nursery Habitat

®» Second most productive ecosystem on
the planet.

®» Over /5% of commercially important
species in the SE use during some portion
of lite cycle.




Animals that live In
Estuaries







Challenges for us

= Natural variability
»\Neather is changing

®»| and use Impacts on our
ronment

»Runoff changes with development
and weather changes

Sea level rise




Changing Weather
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Coastal Development

Rainfall Rainfall
Evapotranspiration




Runoff changes with development
and wedather changes.

Rainfall Raintall

Evapotranspiration

Stormwater
runoff

Surface flow

Forested Watershed Groundwater recharge
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Understanding watersheds is
critical.




Conceptual Model of Tidal Creek Watershed Linkages

Stressor Exposure Biological
Response
Coastal Physical- Living
Development Chemical Resources
Activities Changes Impacts
Increases Alters water quality Reduces biological

population density and hydrography productivity

Increases microbial Alters food webs

contamination

Alters land cover

Increases
impervious surface

\

Impairs animal
Increases chemical health

contamination

Societal
Response

Health
and
Well Being

Increases beach
and shellfish bed
closures

Increases
flooding

Increases public
health risk and
economic impact



Stressor

Coastal ,
Development -
Activities
Increases

population density
Alters land cover

Increases
impervious surface

Land Use Planning in Montana




Watershed landscape has
changed over time.

Population Density Imperious Cover Ponds
1990-2010 1996-2011 1996-2013

Key
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Marginally
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Not significant O




Impervious cover is related to
number of people.
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Stormwater ponds have increased

/in last 20 years.
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Exposure

River bridges.
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area of Calhoun

and East Bay
streets.

being studied for
drainage solutions. <
g 7
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- Pump station: Its
four pumps can
evacuate 480,000
gallons a minute.
(An Olympic-size
swimming pool
holds roughly
660,000 gallons.)

Alters water quality
and hydrography

The deep drainage
system is to be
extended to the

Increases microbial . P - T R
contamination L Marsh:1led

_happen this year
or early next year.
7 Original high-ground area (approx.)
Centuries ago, the area of the peninsula that
. was above sea level was much smaller; over time its
marsh was filled in, often using debris, wood shavings —
n C reases C el I I ' C a whatever was bulky and cheap — and often with little regard
for letting water drain downhill from high land around King
Street. Today these areas are often low-lying and prone to flooding.

contamination N TeE

'Y HunadW

James Island
connector Older parts of town were.
uilt on the peninsula’s

original high ground.
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Post and Courier



Runoff iIncreases with level of
development.
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Forested Suburban Urban
Watershed

USDA- Natural Resource Conservation Service Calibrated Model
Present scenario — 24-hr 4.5-in storm event, average runoff conditions



+19% IC
+ 30 ponds




Nitrate/Nitrite concentration has
INncreased Iin association with

Increased development.
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Fecal pollutants i

Ncreased In

association with increased
development, sometimes.
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Fossil fuels In sediments increased in
association with increased

development.
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Biological
Response

Living
- Resources
Impacts

Reduces biological
productivity

Alters food webs

Impairs animal
health



Changes in the food web have
been observed with increased
development.
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GATHERING OYST RS, CLAMY, ANY)
MUSSELS PROHIBITED BY LAW

Societal WA ING
Response | proHiBiieD AREA

THE CONSUMPTION OF OYSTERS, CLAMS,
AND MUSSELS FROM THIS AREA MAY
CAUSE SERIOUS ILLNESS.
RELAYING OR TRANSPLANTING ALLOWED
BY SPECIAL PERMIT ONLY.

S.C. DEPT. OF HEALTH &
ENVIRONMENYAL CONTROL oo
; '-i ¢,’r ',; — : T p

Health
and
Well Being

Increases beach
and shellfish bed
closures

Increases
flooding

Increases public
health risk and
economic impact




Shadowmoss — Post and Courier

Development about to restart in one of Charleston’s most flood-
prone regions

BY ABIGAIL DARLINGTON ADARLINGTON®@POSTANDCOURIER.COM
SEP 6, 2018

“What led the area
down a path of
destruction was a
combination of
mapping errors,
rampant
development and a
profound
misunderstanding of
how water naturally
moves

through the basin.”

Cynthia and Gregory Martin were rescued from their hame in Shadowmass during 2015 flooding by Charleston Fire and
lask Force One. File/Staff
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Conceptual Model of Tidal Creek Watershed Linkages

Stressor Exposure Biological Societal
Response Response
Coastal Physical- Living Health
Development Chemical Resources » and
Activities Changes Impacts Well Being
Increases Alters water quality Reduces biological Increases beach
population density and hydrography productivity and shellfish bed
Alters land cover Increases microbial Alters food webs dlosllics
contamination : : Increases
Increases Impairs animal flooding
impervious surface Increases chemical health
contamination Increases public
health risk and

economic impact

10-20% 20-30% Being
Impervious cover Impervious cover determined
L Management Actions




What can we do about 11¢

»Plan
®»Manage stormwater runoff

»Become stewards of the environment




